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The death of Thomas Burr Osborne on January 29, I929, re-
moves one of the most distinguished figures in American biochemis-
try. Descended from a long line of Yale men, himself a graduate
of the class of i88i, his passing will be lamented by all who were
associated with him, as well as by the many scientific investigators
who have been influenced by his work.
Dr. Osborne's entire life was devoted to research in what was,
at the beginning of his labors, an almost unexplored field. The
origin of his interest in chemistry may be traced to his friendship
and association with Samuel W. Johnson, who was, for many years,
Professor of Agricultural Chemistry in the Sheffield Scientific
School and Director of the Connecticut Agricultural Experiment
Station. After graduation, Osborne continued the study of chem-
istry and in 1885, received the degree of Ph. D., being the tenth
man to obtain this degree in chemistry from Yale. His disserta-
tion was entitled "The Quantitative Determination of Niobium",
a subject certainly far enough removed from what later became
his life work. This investigation had been preceded by studies on
the analytical separation of zinc and was followed by a number
of others also dealing with analytical problems. The foundation
of his career was thus laid upon a thorough knowledge of analyti-
cal chemistry.
In I886, Dr. Osborne was invited by Professor Johnson to join
the staff of the Connecticut Agricultural Experiment Station, and
he thus formed a connection which was maintained until his death.
Professor Johnson had become interested in the work of Ritthausen
upon the proteins of seeds, and, in i888, he suggested that furth-
er study in this field might lead to useful results. The selection
of the oat kernel as the first seed for investigation was probably
influenced by some early work of J. P. Norton. That the choice
was perhaps unfortunate is indicated by a statement made in Dr.
Osborne's address on the acceptance of the Thomas Burr Osborne
medal on June 7, 1928. "The first cereal with which I worked
was the oat kernel, and I have long wished that someone would
explain the unusual behavior of the proteins of this seed. In all
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my experience I have never found a seed containing proteins be-
having toward solvents as these do." In spite of the extraordinary
difficulties presented by the material chosen, he succeeded in isolat-
ing the proteins of the oat in a pure form, one of them, a globulin,
in crystalline condition. This paper was followed by a series of
investigations extending in almost unbroken sequence for ten years,
in which preparations of the proteins from more than thirty differ-
ent seeds were described. These descriptive studies were followed
by several papers dealing with the nucleic acid of the wheat em-
bryo and with the basic character of the protein molecule; papers
which are among his most important contributions to science. In
them he announced the discovery of a new nucleic acid and showed
that it contained the purines, guanine and adenine, in molecular
proportions. He made it clear that preparations described in the
literature as nucleoproteins were in reality salts of proteins with
nucleic acid, and that the highly variable proportions of phosphorus
in such preparations were to be accounted for by the fact that nu-
cleic acid and proteins may unite with each other in variable pro-
portions since proteins may behave as polyvalent bases, while nu-
cleic acid is a polyvalent acid.
He next showed that edestin from hemp-seed could unite with
hydrochloric acid in two different proportions forming definite and
reproducible compounds, the compositions of which, with respect
to the acid, were in the simplest possible stoichiometric relation-
ship to each other. This was an accomplishment of the highest
significance, since it indicated that proteins behave in accordance
with the laws which govern the behavior of other and simpler basic
substances.
This investigation initiated a second phase of Dr. Osborne's
work in which the chemical properties and composition of proteins
were primarily considered. Perhaps the best known of these stud-
ies is that which deals with the different forms of nitrogen
in proteins (I908), in which it was shown that a definite part
of the protein nitrogen is found, after hydrolysis, as ammonia, and
that the amount of ammonia is so related to the proportions of
glutaminic acid and aspartic acid derived from the proteins as to
lend great weight to the view that these acids must occur as amides
in the protein molecule. A further proportion of the nitrogen of
proteins can be precipitated by phosphotungstic acid after hydrolysis
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and, therefore, probably belongs to basic substances. Dr. Osborne
found that this proportion is very close to that to be expected from
the sum of the amounts of arginine, histidine and lysine yielded
by these proteins. He further demonstrated that the additional
quantity of ammonia obtained when proteins were hydrolyzed by
means of alkali, over that secured when acid hydrolyzing agents
were used, could be closely accounted for by the secondary decom-
position of arginine. This paper is one of the most widely quoted
of Dr. Osborne's contributions to protein chemistry. In it he al-
lowed himself almost the only prophecy to be found in his work.
With respect to the proteins of the cereal grains he says, "they
in some ways differ in structure from all the others which have
been examined, and . . . . they may possibly contain some
other dibasic acid not yet isolated from their decomposition pro-
ducts." This prophecy was fulfilled ten years later by Dakin's
brilliant discovery of oxyglutaminic acid in several of the proteins
to which Dr. Osborne had referred.
Beginning in I906, and continuing for about six years, with
the aid of a number of collaborators, Dr. Osborne carried out a
series of analyses of the amino acid composition of proteins. These
analyses set a standard for such work, surpassed only since the in-
troduction, in recent years, of greatly ",improved methods, and
laid the foundations for the studies of the nutritive proper-
ties of proteins begun in collaboration with Prof. Lafayette B.
Mendel in I909, and continued until I928. He had become great-
ly interested in the physiological properties of proteins, and a series
of papers, in collaboration with Prof. H. G. Wells of Chicago, led
to a clear understanding of the anaphylactogenic relationships of
vegetable proteins.
The results of the work on nutrition problems are well known.
A technique for the study of various diets, using rats as experi-
mental animals, was perfected. Studies on the relation of amino
acid composition to the nutritive value of proteins showed that
tryptophane and lysine were essential for growth and maintenance.
The presence of an accessory food factor in butter-fat, subsequent-
ly designated as vitamin A, was discovered independently and
this finding was published in I913. In addition there were many
studies on the nutritive value of isolated proteins and upon the
mutual supplementation of various foodstuffs with respect to their
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protein composition. One of the most useful results of the ex-
periments upon the vitamin requirements of animals was the recog-
nition of the peculiar value of cod liver oil in nutrition, and an at
least partial explanation of the high esteem in which this oil has
long been held by the medical profession.
Osborne and Mendel have also contributed widely to the know-
ledge of the distribution of the vitamins in natural foodstuffs, and
to the factors influencing the phenomena of growth, in particular
to the study of dietary regimens resulting in the suppression of
growth or in its acceleration.
One of the results of the study of vitamins was a clear con-
ception, in Dr. Osborne's mind, of the importance of an investiga-
tion of the constituents of living cells. This led to a vast amount
of labor upon the composition of green leaves, much of which did
not reach the stage of publication. He enthusiastically cooperated
in the labors of his assistants in this field and the work strikingly
demonstrated the complexity of the chemical environment in which
the life process takes place. Dr. Osborne's labors in the field of
protein chemistry were summarized in his classical monograph "The
Vegetable Proteins", first published in I909, and extensively re-
vised in 1924. His monograph on "The Proteins of the Wheat
Kernel" (1907) is a standard text among cereal chemists. His
published work includes nearly 250 journal reports as well as
public addresses and more popular articles.
Dr. Osborne was one of the fortunate leaders of science in a
highly technical field to whom recognition came in his own life-
time. He was awarded the honorary degree of Sc. D. by Yale
in I910, and in the same year was elected a member of the National
Academy of Sciences. He was made an honorary fellow of the
London Chemical Society in I9I2, and a fellow of the American
Academy of Arts and Sciences in I9I4. He was an associate mem--
ber of the Societe Royale des Sciences Medicales et Naturelles de
Bruxelles, a member of the American Philosophical Society, and
of many other American and foreign learned societies. In I923,
he was made a Research Associate in Biochemistry of Yale Uni-
versity. In I900, he was awarded a gold medal by the Paris Ex-
positioin, and in I922, received the John Scott Medal. In I928,
he was the first recipient of the Thomas Burr Osborne Gold Medal
of the American Association of Cereal Chemists; a medal founded
in recognition of his outstanding contributions to cereal chemistry.
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Dr. Osborne was one of the most distinguished pupils of Prof.
S. W. Johnson, and through him traced his intellectual ancestry
back to Liebig, the founder of agricultural chemistry. The enor-
mous increase in interest in the chemistry of proteins in this coun-
try, particularly in recent years, is to no small degree due to his
direct influence. He was a painstaking, careful investigator who
spared no effort, time, or expense in the attainment of the truth.
He accepted no result until it had been subjected to the test of rigor-
ous and repeated experiment, and all his publications bear the
marks of meticulous editing lest a statement should to the slight-
est extent pass the bounds of ascerta ned fact.
To those who were privileged to be associated with him in his
work he was a rare stimulus, a formidable opponent in argument,
and an ever genial but just critic. He frequently closed a dis-
cussion with the remark that facts were to be found in the labora-
tory, not in books. He was naturally shy and retiring; the delivery
of a public address or of a paper was a severe trial to which he
looked forward with trepidation; but among a small group of
friends he showed himself as a gifted conversationalist, who was
equally able to discuss the latest achievements of science, the cur-
rent political situation, the intricacies of the world of finance, or
the faults of the modern educational system.
It has been said that the value and significance of a man's work
is, in the long run, in no way influenced by what is said of it: ul-
timately it stands alone upon its intrinsic merit. The work of
Thomas Burr Osborne is founded upon the basic principles of ac-
curacy, honesty, and a desire to be of service to his fellow men. No
more enduring monument to his memory can be erected than this.
HUBERT BRADFORD VICKERY.
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